Role of RLIP76 in lung cancer doxorubicin resistance: I. The ATPase activity of RLIP76 correlates with doxorubicin and 4-hydroxynonenal resistance in lung cancer cells.
RLIP76 functions as an ATP-dependent transporter of amphiphilic chemotherapeutic drugs such as doxorubicin (DOX, adriamycin), as well as of glutathione-conjugates of endogenous electrophilic toxins such as 4-hydroxynonenal (4HNE). RLIP76 couples transport and ATP-hydrolysis with a 1:1 stoichiometry, making the ATPase activity of RLIP76 an excellent surrogate for its transport activity. Present studies were performed to determine the relationship of the RLIP76 ATPase activity with DOX and 4HNE resistance in a panel of 13 native human lung cancer cell lines. RLIP76 was purified from each cell line and homogeneity demonstrated by SDS-PAGE and amino acid composition analysis. Anti-RLIP76 antibodies were shown by Ouchterlony double immunodiffusion tests to be non-cross-reactive with any other proteins including P-glycoprotein (Pgp) or multidrug resistance associated protein (MRP). These antibodies completely immunoprecipitated ATPase activity of purified RLIP76 fractions, further confirming homogeneity of purified RLIP76. RLIP76 ATPase purified from NSCLC cell lines was about 2-fold more active than that from SCLC in the absence of the stimulator dinitrophenyl S-glutathione (206+/-47, n=7 vs. 94+/-22, n=6, nmol/min/mg protein, respectively), or in its presence (340+/-60, n=7 vs. 186+/-32, n=6, nmol/min/mg; p<0.01). Partial tryptic digest revealed a 44 kDa internal fragment of RLIP76 beginning at Thr-294 in NSCLC cell lines. This fragment was absent from all SCLC, suggesting the possibility that the activity of RLIP76 in SCLC and NSCLC is differentially regulated through post-translational modifications. Taken together, these findings suggest that RLIP76 activity is a general determinant of 4HNE and DOX resistance, and that its activity contributes to the drug-resistant phenotype of NSCLC.